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^ s|-^J-^^^#(WDM: Wavelength Division Multiplexing) W'tl'"^* -f-^ 

2}-f^/^^^ ^ 7l«]- oiE^i-jl °<J-(Internet 

Protocol Over WDM : IPOW) ^<}- ^as]-, sj)^ ^ dt^7]^oil ^olcf. o]z] 

^ ^ ^^oll f^Hfl^ ATM (Asynchronous Transfer Mode) 14 

SDH/SONET (Synchronous Digital Hierarchy/ Synchronous Optical Network) 7^1 
^(Protocol Layer)* 7]^]^ ""^"^^ ^]^^ Jl^^S. ^^^^ ^ ^> 

S. 1 
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^ "J-'^ { Internet Protocol Over WDM, and Routing Method and Socket Method in 

the IPOW } 



^ 2l-^>^^cf#(WDM: Wavelength Division Multiplexing) 
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^^i. TCP/IP(Transmission Control Protocol/Internet Protocol)^ IP 
el§l-7l ^l^vilM^CLAN: Local Area Network) ^ ^.l^f ^^^^l 

s]^ viiH^o^ ^Hfli4 a:7H] ^1^1=* ^^t^. vc^^^^, tim^* ^l-R-l-Tfl ^^^^ 

^IM-^ 3fl^(inter-LAN traversing packet)* El]e)-^(tera bps) ^1^.^^ e}- 

-f ^/^^^>7l«11^ M-?- ^^t!- o1:^sfli(address) ^Hl* ^Jl 91^. 

i^-§-, SDH/SONET(Synchronous Digital Hierarchy/Synchronous Optical Network) 7] 

^ tfla^^ ^o^'^ol^. SDH/SONET ^SS-i-o] fl-^^ ^7l-;=§i(overhead)l- IP ^fl^ofl 
^7}^}<^ SDH/SONET 5^1] ^e^^-. SDH/SONET 

SDH/SONETS ;=^>7>^^( self-healing) 7]^ ^^l^fl :^<a^ 

-§-^S ^^^til ^ ^iil^7]» ^^Itflo]: ^>5.S, ^^^^ ^7H LilM^s^ -g-^ 

^^<^1 7]9] ^7}^^}7]l^, -§-^ ^^A] c^^id- til-S-o] ^^l^o] olc^ 

SDH/SONET 7lwV «1^7l ^^£:^(ATM : Asynchronous Transfer Mode)<^l^i2l 
^Bl^ Internet Protocol )ol 9X^. o] w^^^ ip nfl^oll ATM Sel1<a ^^JS.* 

^7>tb ^. ^^^S-l- 1421- 2fl^* ^^^>7l ^Sfl SDH/SONETS ^7>^:a.l- cfA] ^7>«fl 
<:>> ^>HS., a^o] 7}^^ 'i^H^l^ ^J-^'^lcf. 
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7]^^ la>fi^- ^o], TCP/IP^ -B-<?^t!-( flexible) i-i^^ 7>^*l-7ll t}^ 

^J-^ol 9X^^, SDH/SONEToiq- ATM^ o]^ -f-tfl cfoj^ a-^hI^I- ^ oi^ ;g.^ol 
^cf. ZL&IM-. vil^^ -^91^^ ^ 4<y:>go.^ «?1*H s)--?-^ 



^^^^ 7lti]-Sl olE-^vjl ^ H}-f^«J-^-ir ^^l^^]-7] ^oltlf. 



# °cJ- ^2:^. n 7^^ Bll^l^o] o^^SjD^ yJ\-^Si\ B\^]^o\] Jl-^o] sj.;g-ol ^xg-^ ^ jflo^ 
A-lti. ^ol)-, ^V7] m 7flSl A^ti. ^O] c^^^ti^ Z]-Z|o] ^ofl J7 0.o^ 5}-^ol ^x^^ 
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<13> :a.t:^ oj:^^].^]^^ ^1-7] nil 01 ^-1^ ^(m)^ A-lti ^oi] ^ 

S.^ ^-^^H. n 71]^ ^^>(A1 ~ /In)^^ n2 7H^ Ein]^^ ^1^*>^ 

<14> ^Cl- C-1 oj:-g^^].7il^^ ^7] ^l^^ic^^, "y^Sl^ Sfl^ol] if-^ Einl^S] 

^'is^* ^^^^ ^^3.^ ^'i-^^. ^^^1 Bjni^^ ^^^:^<:>)1 i4e1- 

^]<^] ^-I^J-^m n 71]^ ^ ^1-71 Z^- «l3Jl^^Ei ^^^^ 

i^^b ^^1-^^ tbcf. att. ^1-71 ^l<Hii:B^. >S-7l Zi- Wl3^S^Ei ^^^^ olol 

<15> at!:, ^ ^^<^1 l^l-s^ ^^tb "J- 7}^]T^, ^7] A-^ti. ^ ;*llo:|i^=fe 

«!^^ ElDl^o] IP ^^9\- j4-:^o11 ^^1- ^-B-^>J1, ^S^Sl 
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<16> o]5lt!: «o^^^, ^1 1 ^i:^ ^<H1 "S^^ ^1 1 B^nl^oll^-I ^] 

n A^y. ^ ^^^s}^ ^1 3 , ^ ^7] ^] n ^ ^^o]}^^^ ^y] ^sfl 

<i7> oj:^^].^]-^ ^1-7] e^o.^ aj-i^o^ 2 ^1 1 A^ti. ^ ^l<Hic^^ 

'^^^^t!: ^ 511-:^ /^l^l sfl^^ ^o^A^ >^l-7l tiflol ^ ;sllo^2^ = s. ^^*> 

<18> SE^^ ^ ^tgo^j >S-^tb 7]^ ^^l^j! ^J- 

«o1-^<^1 ^1^5)^ W>, o]^ ^7] v\]o] ^ ^jo^i^JB^ >a-7l 3Sfl^ol <a^5]^ ^V7] 

^d\] ^tg-^ 31-^^011 ^7l 3X1]^^ ^O^Ai ^7] ^^X]S1 A-lti. ^jOS. ^^^}JL, ^7] Al 
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^ Si^^i. "?]^^ ^1 1 ^<^1 ^1 1 BlDl^oflA-l 010^5^ ^] n 

:^ ^"^1 ^1 k BiD]^^ 3ji^^ ^^S^V*^ ^1 1 A-iw. ^ ;^io]i^:c^ 

^^s^>^ ^1 1 ^^^1^1-; 1 A-ly. ^ -^-^l ^] n %o]l 

Si Alig^c(n)^ >^V7l Jxll^o]l ^7}s:H ^5^^*>^, ^1 1 ^iW. ^ofl 

2}-^ ^loll >^7l 3111^^ ^7l tJll<y ^ ;(llcHi^:c^ ^^5^1-^ ^1 2 

^711; ^7l ^ ^Hi^^^ >a-7l 3Jfl^o] ;^1 n ^<^] Wl3Jl 

<^1 4^-71 ^^J-^ "^Al ^-I^^VJI. ^7] ^1 n Al w. ^ofl 54^>(^n)<^l ^>7l 

^^-a- -^ol^i ^^71 ^1 n A^w- ^ >lHic^S. ^^sr>^ ^] 3 ^ ^^71 ;t|l n a^w. 

^ ;qlol2^:c- ^1-7] 3ij|^o] s.al;^l ^1 k Al«. ^ofl ^tg-^ tf|3ilo)l ^7l 3tf|^^ ojA] ;^-l 
^j-*>ul, ^1 k Bl^l^oll ^tg.^ 3l-^>(;ik)«fl ^7l sn^^ ^O^Ai ^7l ^1 k 

^ ^^^}^ ^1 4 ^^1* 
<20> o]ar>, ^2:T5>^a1 ^ ^Alo^]ofl '^^V^^i^l-^ 7lHl: 

4^>7ll ^^^^ cl-^21- ^cf. 
<2i> £ 1^ ^ ^^Sl ^ ^AH]ofl 14^ sl-^^^^cl-^ 7ltiV <?lEii'jl Internet 

Protocol over WDM : o]^ IPOW el- ^) ^J- ^SS-olcf. 
<22> ni]oi ^oi]^ ni 7llsl Alti. ^ol <g:Sili3^, z^- A^w. ^6\]^ n 7ll2l Blcl^o] <g^^ 
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cf. o]B\-^ v\]o] ^/A^y. 2 ^ IPOW ^cJ-'^l'H^ a¥ m >6 7flSl E^n]^ 

o] ^^^cf. o^7lA^, Bl^l^^ 2]^ A>-g-y^>(end user) ^ ^>-§-:^]- M-Hf^^tr^-. 
EiDj^o)]^ ^l-:^(optical interface card)7> ^^l^cf. 

<23> Dflo] A-^ti. ^ ;*llcH^:^(Sub-Ring Control Node : SR-CN)S 

<24> pflo] ^ ;«11o^ii= (Main-Ring Control Node : MRCN)^ t^-^ a-^ w. ^ o.^ sfl^Cinter 

sub-ring packet)* i^^V^4^^>7l :^](>]h:.:E.o]v]-, 

<25> ^ ^^Sl nj. zjL2.,^]^:|^ c^^o^ v,^] 7].^] . S.^ ^ 

^1<Hii:^(SR-CN)^ ^^1 ^cJ-^Hl 2.€- E| 1^1^51 IP ^db^ ^ 

SR-CN^f ^siul-, A-ls cfs ^^a. ^ofl b^dI^s-o. :g.c^^ 

^>^^>^ ^ ^l^i::^(MR-CN)5s]- ^^^Vcf. i^^^fl, Z^- E^n]^^ ^>q.o) A^ti. 

^ ;^lo1i^:B(SR-CN)sl- ^^igrj-D^ ^ia. ^ ;^lc>lii:^^ o]s.^ ^^J-^>^ ^}^^ ^1^ 
<26> ol5^^ ^^o^ IPOW ^j-'^lAi, A^:^ ^ loflA-l A-^y. ^ n^S. ^^A-^ s^-f^^V^ 

<27> A-^U. ^ loll ojo^o^ Eln]^o)]A-l ig-Aj^ 2|]^(P)<^1 A^y. ^ ;*lHi:: = 

1<^1 A^«- ^ /sflo^i^jc 1 ^ o] 3^^(p)o] ^^^11- ^oi^cf. ^, o] IPOW 
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°<}-«>11^ m >fi 7flS] E^til^o] ^^S]ol c^7] nfl^-ofl # n >iii IP ^± "^^^^ ^ 

^1* ^l-§-*H 4^(P+n)^ i^T?l ^ ^^tbi^. i^l<y ^ ;^lo1ii:E.^ 

n^Q-^ 3fl^(P+n)Sl A^^s=(n)l- ^91^ ^ o] M^^^^6\] itj-e). A>-g- 

^><^ ^^(P+n)* A^ w. ^ ^l<Hii= n-o^ ^^t!:^. ^, i^"?! ^ ^l<Hin:^^ 

# m 3^^^ ^]^'^^'ir ^^^}^. ^^^1 Binj^o] o^^^ A-^ti. 

IP wlJUo^A]-^ ^^*!: ^, EiT='l^<^l ^^s:}^ ^^-2.^ ^7] ^^tt 

^n^^^ ^a^^o^ A^u. ^oflA-l A>-§-5r>^ n 7flSl ^i^- ^^l^i 7flA>-g- 

^ ^r.>cf a.:^ n 7fl^ eIt^I^^ ^^*>^, n 7l]sl A^a. Di]oi ^32)- <^:§_ 

t}^ ^^]^. ^, '^^^ ^^^>^^ m=nAS *m ^cJ-^ ^tfl^^ ^ 
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(nested ring structure)<Hl ^ ^-§- 7}^^ ^o] o>u1d^, 'S-^tb A^]^ ^^1^^^ 

*H ^-g-^ ^ EiPl^o^ ^Cflsl-^ ^ VijE^o^ JlB^tb 7> 

<32> H 2^ ^ t!" 5X)-^>^^^# 7ltiVol OlB^i^ 'S- ^2: 

^ ^ ^Hir:^^ ;^>^<^l7fl v]^ ^>-8-*H ^ 
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<34> £ 2o\]^ A-la. ^ i j E^nl^ol A^W ^ k ^ 1 E^Dl^oljT]] ^f^lj^^ ^l^sf^ 

^ ^""Jr^ noH, z^- E^D]^ ^ A^ti. ^ ^lo^i^^oii ^ig-si cf^s)- ^cf. 

<35> A-lH. ^ ;«llcHii^ i si Af-g- 5^^^ /ti(c^7lA-1, i = 1, n)^]^!, ^]xi]^ 

(i. j) ^ ^>-g- sj-^J-^ /^j(<^7lA-1, j = 1, n)o]T4. 

<36> <>l7lA-1, A-^ti. Ol^l^^olJl, E^T^l^Sl Ol^^olcf. TX^S^^A^ , E] T^l ^ ( i , 

j)^ i^^ ^M. <^^^ ElDl^-i- q-El-^cf. £ 2<>flAi ^Alo.^ u|-B|- 

^ ^^«^>*J=* ^Bfxfll^, ^^^'^l^ 31)^ ^^A] A>-g-£)^ u)- 

<37> 71-^, E^nl^Ci, j)o1lA-1 Elr,l^(k, 1)S *j=*m ^fl^ P^V k 

k = 1 n, 1=1 n), Elnl^(i, j)^ ^ ^>-§-*H -^1 ^]«J-*J=-^S. 3fl 

^ P» A-^ti. ^ ;*llcHii^ i s. ^^^l7> E-]cl^(k, DolJELS., A^y. 

^ ;*ll<Hiii:^ i ^ ^i^. ^ k <Hl s}-^ /ik^ kl- ^fl?;! P^fl ^ 
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^, ^k 1: f-^ p + k 1- cfA] T^loi ^cHjA-l Al^jaj-ej^o.^ 

ti. ^ ^l<^ic:^ p + k <^]^^ k 1- ^]7]^ ^, ^■^^]7} 1 Hl;5i|l BlT:il^<a^ ^ol 

1 ^ 1 ^^^1-°.^, j)o1lA^ «VAjtb P^ B^T^l 

^ (k, 1)<>11 Bi^l^Ck, 1) o]9]o^ B-ln]^^ sj)^ P^- ^^-Aia^j-x] ^^r}. 

<39> Z]- ^jo^i:::^^ S^^^ ^^^(31)5^-, ^'tS^ ^^^1^(32), ^ Sj-^ 

^S. n>^^ wl5i1(33), el^5fl<y:^(34), ^ ^4^^>^1(35)« S^*bi=f. <!=^'i^ = 

^^^(/^-tag delineation) (31)^ afl^ofl ^7}^ ^iig^c^ ^Bltb^. 

io^^ia.(^-tag switching) (32)^ ^H^^ 4^ ^S^l-o^ z^- aj-^g-ofl 

a1sl(33)S. ^i^J-tbcf. tH^(33)^ sj-^tS. ^>^£1d^, ^^^#(FIF0 : 

First In First Out)^oil t^e} elS5ll'a^(34)^ ^^tt ^-?-<Hl ^fl^ 

oil 4-^1- ^^^=1- ^7HH ^^W. ^^^^1(35)^ Bls1(33)«^lAi i^^^ Sio^A-l 

» ^>-§-*W #<^>£ ^*>^ ^^^^ ^^^1- ^ 5114. 

24-14 



1019990062429 2000/11/ 

^'^^ ^iwli^^CQoS : Quality of Service)^ -M.^*l-7l ^Sfl ^^ 

^Sl^ i41 ^Hl^^ ^Jiel^ (Heuristic Algorithm)^ ^-§-^} 

<43> £ 3ofl :£Al^ >flcHi^:E.<^l^ ^l-^^>^ia ^^71^51 27>;^1 ^^o] ^ u|.B}.i4 

^(31)^ 3fl^oil ^7>^ 4^ ^^3.B.Mr 4^ :di-?^%l^(32)^ 3|- 

^ ^^s^ol] 5q-^<Hl ^^3-^ tH^is 3xfl^^ ^H^IOS)^ 

^^s-s. i^^jsi ov^^ :a.^>^ ^ 9X^. ^^tb 
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^l^V^]-3^^ ^o] o}x:\^ c^]^M^^ ^olcf. o] ^Vt^o] ^^}^ ^o^o\ ^^^HlTll 

5)]A^n> ^oH, ^Sj-'^IM- ^^<^1 S^c^ll- 2.^ i^*>^ ^O^S. 



^o] ^ ^x^d\] o^3:>Tg, 7l^^ SDH/SONET ^S-S^-^ o]-g-^ ^ ^ 
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1^^%!- 11 

-^■71 m 7ll2] A-^ti. ^o] c^^S]t^ Z^-Z^-o] A-^ti ^ofl ji0.o^ s).;g-ol ^x^^ Dflo] 

^, 

^V7l oj^^o^ A^ti. ^311- 1^1 Ol ^ AH oil A^ ^^^^ n^A^ ^^^^ ^^l^m m 7fl 

^1^ ^ ^'^l ^ ^1:^ ^ ^l^Hi^:^ AVojoflAi ^^s]^ 

2] 

^±9]. S\.^^o\] ^-R-^fjL, A^ti. ^ofl o^^^ S.^ B^nj^o. 

Aiti. ^ A^s nf^ 4:^^ Af-g-^M ^1"?] ^ ^^l^li^J^stl- ^i-Ai^l-ji^ z\- 

24-17 



1019990062429 2000/11/ 
[^^^J- 31 

^1 1 ^1 2 ^J-'Hl 9X<^^^, ^>7l uflo] ^ofl A^ti ^(m)S]- ^>u}-s] 

^1 ~ ^n)^ -2.^ ^-^^H, n 7)15] 3f^J-(^l ~ /ln)-2-S. n2 7)]^ b^^^]^^ ^1^s>^ 
[^^^J- 41 

^1 3 %H1 ^<^^i, ^>7l ^a^s]^ sfl^oil ^2];^l EiDl^o] ^ 

51 
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^jq., 7fl^ A-^ti ^o] o^^S]!^ Z]-Z]-o] A-^y ^oll Jl-a-o] 2|.;S-o] ^xg-^ dHo] 
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^ ^^S^(n)» ^>7l 211^ oil ^7>^H ^^^^ sfl^* ^S^^^ ^ 

^>7l ^lofl ^V7l ^^J-^ 3X11^^ ^O^A-^ oflol ^ ^4^^^ ^■ 

[^^^J- 81 

71121 Blnl^o] ol^Sjn^ Z^-Z^-S^ B^nl^o)] jn^.^^ s).;3-cl ^ig-^ „ 7fl^ A^W 

^4, ^7l 7flSl ^o] c^^S)D^ Z^-Z^-o^ ^cfl Jl-^o^ 54-^01 ^T^^ Tiflol 

^^7] <aSl^ A-^ti. ^4 uflo] ^ A>olol]A-1 ^^5]^ 3Xfl^ol ^^l^m ^ 
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^ ^o^A^ ^^7] ^^:^] E^T^l^S ^^^m ^^^^ «o^^. 



9] 

^7] 7B21 A-^H. ^O] O^^S)D^ Z|Z]-ol A^ti. ^011 JI o-o^ JX).;^ol pfl O] 

^^7] -yslo^ A^y ^4 t^lo] ^ A>olo)lA-1 ilfl^o^ ^^-^^^ ^7^]e>^ ^ 
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•^-fl ^^7] 311^^ ^O^A-^ ^V7l 1^1 o] ^ ^^^^ ^1 2 ^^1; 

^7] iJilo] ^ ^1-71 ^^^^ 5fl^o^ s-^p,] n A^ti. ^ofl ^tg-^ 1^3] 
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